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Abstract 
The aerosol optical depth (AOD) obtained by the Cloud-Aerosol Lidar with Orthogonal 
Polarization (CALIOP) level-2 aerosol product has been compared with the AOD from the 
Moderate Resolution Imaging Spectroradiometer (MODIS)-Aqua level-2 product. Such 
comparisons have been performed for five different aerosol subtypes namely, clean marine, 
dust, polluted dust, polluted continental, and biomass burning, over the ocean from June 2006 
to December 2010. MODIS AOD at 550 nm (0.108 ± 0.081) for the collocated data pairs is 
about 61% higher than CALIOP AOD at 532 nm (0.067 ± 0.074). For the clean marine, 
MODIS AOD (0.107 ± 0.066) is almost twice the CALIOP AOD (0.056 ± 0.041), and the 
difference between the AOD values has a strong latitude dependence likely related to the 
surface wind speed over the ocean. The difference in AOD for dust (~12.4%) is observed to 
be the lowest among the five aerosols types under consideration, but it shows slight regional 
variation. The discrepancy of AOD for dust also shows strong dependency on the layer mean 
of the particulate depolarization ratio. The differences of AOD for polluted dust and polluted 
continental show similar tendency of higher CALIOP AOD than MODIS AOD for most part 
of the ocean. One of the possible reasons for the difference is the misclassification of clean 
marine as polluted dust and polluted continental in CALIOP algorithm. In addition, the 
  
discrpency of AOD may suggest that assumptions made in satellite retrievals, such as the 
assumed lidar ratios (i.e., extinction-to-backscatter ratio) for CALIPSO retrievals, or the 
surface reflectance information and/or the aerosol model utilized by MODIS algorithm, are 
not appropriate. In the operational CALIPSO data analysis, lidar-derived aerosol optical 
depths are typically estimated using a single lidar ratio for each aerosol. type. Hence, we 
computed the lidar ratio at 532 nm using 4-year measurements of elastic backscatter lidar and 
SKYNET sky radiometer in Seoul, Korea. The annual mean lidar ratio (with standard 
deviation) is found to be 61.7±16.5 sr, and weak seasonal variations are noted with a 
maximum in summer (68.1±16.8 sr) and a minimum in winter (57.2±17.9 sr).  The lidar ratios 
for clean, dust, and polluted conditions are estimated to be 45.0±9.5 sr, 51.7±13.7 sr, and 
62.2±13.2 sr, respectively. While the lidar ratio for the polluted condition is appears to be 
consistent with previous studies (50-70), clean and dust conditions tend to have larger values, 
compared to previous estimates (clean: 30-40, dust: 40-50). Also, we used the SKYNET and 
AERONET retrievals to compute a lidar ratio climatology. Detailed results will be presented.  
 
  
